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NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS 

By Ronald J. Ihapp 

Tabulated  pressure  coefficients and aerodynamic characterist ics 

Bell X-1 research airplane. These data were obtained in an unaccel- 
erated low-speed stall, i n  push-overs a t  Mach numbers of approximately 
0.83 and 0.99, and in a  pull-up at a Mach  number of approximately 1.16. 

8- are  presented f o r  six spanwise stations on t h e   l e f t  wFng of the 

INTRODUCTION 

F l igh t  tests are  being conducted t o  determine the spanwise and 
chordwise loading on the wing of the Bell X - 1  research airplane 
throughout the transonic and low-supersonic speed range. The purpose 
of the present  paper i s  to present  the  basic low-speed data obtained 
in an u c c e l e r a t e d  stall, and the data obtained in push-overs at 
Mach numbers of approximately  0.83 and 0.9 and in a pull-up at a 
Mach  number of approximately 1.16. In order that this data be made 
available at an early  date it i s  being  presented  here in tabular 
form with no analysis. A report  presenting an analysis of these . 
data i s  being  prepared. These data supplement the  data of refer-  
ences 1, 2, and 3. Reference 4 presents  analyzed  data  for'  station D 
(64.4 percent t e s t  panel semispan) f o r  the Mach number and normal- 
force  coefficient range of reference 2. 
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SYMBOLS 

M A  RE9 L51F25 
t 

P 

M free-stream Mach number 

11 narmal load  factor 

w airplane weight, pounds 

s w i n g  area, including  area  projected through fuselage (130 aq ft) 

S' axea of test  panel  outboard of station A (99.4 sq ft) 

8&L 
left  aileron angle, degrees 

b/2 wing semispan (14 ft ) 

bv/2  spaswise  distance from station A to wing tip (11.42 ft) 

C local wing chord  parellel to plane of symmetry,  feet 

E average  chord of test panel, feet (S'/b') 

X chordwise  distance  from  leading  edge of local chord, feet 

Y spanwise distance outboard of airplane center line, feet 

Y' spanwise  distance  outboard of atation A, feet 

9 free-stream dynamic pressure, pounds per square  foot . 

PO 

P l oca l  static  pressure, pounds per square foot 

pu local static  pressure OR upper surface, pounds per  aquare  foot 

free-stream  static  pressure, pounds per  square  foot 
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P 

PR 

cn 

%/4 

cm 

local   s ta t ic   pressure on lower surface, pounds per square foot 

pressure  coefficient t 9 
resultant  pressure  coefficient (". ,'.> 
section normal-f orce  coefficient ( p R d :  ) 
sixt ion pitching-moment coefficient about  0.25-local-chard point (1 -PR(: - 0.25)d 9 

aerodynamic chord of test panel 

C - 0 . 1 5 ~ ~ ) ~  9 
t e s t  panel normal-force  coefficient ( c c n E d @  

bending-moment coefficient about s ta t ion  A 
\ 

t e a t  panel pitching-moment coefficlent about 0.25 panel mean 

a e r o m c  chord % (Eyd @ 
test panel chordwise center of pressure, percent of c' 

test panel l a te ra l   cen ter  of pressure,  percent of b'/2 
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DESCRIPTION OF AlRPUXE AND TEST PAITEL 

The Bell X - 1  research  airplane used in these tests i s  shown in  
figure 1. A three-view drawing o f t h e  airplane showing the general 
over-all dimensions i s  given as figure 2. 

The airplane has a IO-percent-thick wing and incorporates an 
NACA 65-110 airfoil   section  with slight modifications. The ordinates 
of the airfoi l   sect ion are given i n  table 1. Over the landing flap, 
the  section is modified rearward of the  0.85-chord point t o  give a 
finite  trailing-edge  thickness; m r  the ailem-, the cusp is replaced 
by a atraight taper frm 0.85 chord t o   t h e   t r a i l i n g  edge (reference 5 ) .  
A l i ne  passing through the 0.h-chord  point of the  local  chords i s  
perpendicular to   the   Ungi tudina l  axis of the airplane. The wing has 
811 incidence  angle  with  respect t o  the fuselage axis of 2.50 at the  
root and 1.50 at the  t ip ,  an aspect  ratio of 6 ,  and a taper r a t io  of 0.5. 
The skin thickness i s  approximately 0.4 inch at the root and 0.15 inch 
at the  t ip .  The wing was palnted and polished during the  tests, but 
no refined filling or  smoothing was &tempted. 

The t e s t  panel considered in these tests is that part  of the 
outboard of s ta t ion  A as shown in  figure 3(a) .  Station A is approxi- 
mately 3 inches  outboard of the wing-fuselage juncture and 31 inches 
outboard of the center line of the airplane. 

Standard NACA recording  instruments were used to obtain  airspeed, 
pressure  altitude, normal acceleration, and control  positions. Wing- 
surface  pressures were measured by two NACA multiple-recording 
manometers. All records were synchronized by a common timer. 

Free-stream s t a t i c  and dynamic pressures were recorded  with a 
standard  high-speed Kollsman pitot-s ta t ic  head located ahead of the 
fuselage nose. The s ta t ic   vents  were located at a distance of 0.6 
maxi rmun fuselage  diameters ahead of the fuselage nose. 

Wing-surface pressures were  measured from flush-type  orif  ices 
installed in the wing skin. The spanwise and chordwise locations of 
the or i f ices  are shown in figure 3. The or i f ices  were connected t o  

the instrument compmtment by inch  inside-diameter aluminum tubing. 

The length o f  aluminum tubing  varied from about 2 f ee t  at the  root 
8- 4 

4 
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stat ion t o  about 14 f e e t  at the   t ip   s ta t ion .  The aluminum tubing was 

connected t o  the manometer ce l l s  by =inch  inside-diameter  rubber 
tubing. Approximately 3 f e e t  of rubber  tubing were used on each line. 
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The data  presented  herein were obtained i n  a low-speed unaccel- 
erated stall at l7,OOO feet al t i tude,  a push-over a t  a Mach  number of 
approximately 0.83 at 27,000 f ee t   d t f tude ,  and a pull-up  followed by 

. a push-over a t  40,000 f e e t  at Mach numbers of approximately 1.16 and 
0.99, respectively. The ailerons were held  close t o  neutral  asd the 
rol l ing  veloci t ies  were low throughout these tests. 

METHODS 

The t e s t  panel is t reated herein as an i so la ted   l i f t ing  Surface 
and the  coefficients  obtained from the  pressure  distributions are 
based on the geometric properties of *e t e s t  panel ( f ig .  3(a)) .  

The pressure  differential  between the upper and lower surface 
was measured at s ta t ions A, B, C, E, and F (ffg.  3 ( a ) ) .  At  station D, 
individual  surface  pressures were measured r e l a t i v e   t o  instrument 
compartment pressure.  Static  pressure at the pitot-s ta t ic  head was 
also measured r e l a t ive   t o  compartment pressure. The measured s t a t i c  
pressure was corrected  to  free-stream  static  pressure by use of the 
radar-tracking method of reference 6 .  

Previous ground tests Indicated that lag present i n  measuring 
wing-surface pressures was negligible. The effects  of l ag  therefore 
have been neglected in  these  data.  

In a f e w  Instances,  the manometer cel ls   d id  not have sufffcient 
range t o  measure all pressures encountered. Wherever possible,  values 
were estimated by extrapolating the film trace and by interpolating 
between the time his tor ies  of values from surrounding orifices.  

Section  coefficients were obtained by mechanical Integration of 
the chordwise pressure  distributions. Panel coefficients were obtained 
by the mechanical integration of the  spawise load distributions.  



6 

ACCURACY 

Estimations  based on the  recording  pressure  instruments and 
methods of calibration  indicate that the accuracies  of  the  reported 
quantit ies  are as follows: 

Mach number . . . . . . . . . . . . . . . . . . . . . . . . .  m.01 
P . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  m.02 

L The accuracy of the  integrated  quantities, based on the  accuracies 
of the pressure  recorders,  integrative methods, and the coverage of the 
test data i s  estimated. t o  be: 

cn . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  H.05 . .  

5 4 4  i . . . .  . .  . .  . .  . . .  . . *0.006 
Where it was possible t o  estimate  closely  values of pressure that 

were greater than the   ce l l  range, values are presented,  but  the  accu- 
racies  given  here do not apply t o  these  estimates. 

Table 2 presents  the measured pressure  coefficients and aero- 
dynamic characteristics  obtained in  a low-speed unaccelerated stall. 
Tables 3 asd 4 present aimilar data fo r  push-overs at Mach numbers of 
approximately 0.83 and 0.99. Table 5 presents similar data for a 
pull-up a t  a Mach  number of approximately 1.16. 

All estimates of om-scale  pressure  coefficients have been noted 
in  the data  tables. For cases where estimation of off-scale  values 
was not  feasible, no value has been given. 

Langley.  Aeronautical  Caboratory 
National Advisory Committee f o r  Aeronautics 

Langley Field, Va. 
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AIRFOIL OFDINATEB OF BEL;L X-1 WING 

Ebscissa and ordinates  in  percent of local chord, 

Abscissa 
(percent chord, c) 

0 
50 
75 

1.25 
2.50 
5.00 
7.50 

10.00 
15.00 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 
55.00 - 

60.00 
65.00 
70.00 

80.00 
85.00 
go. 00 
95-00 

100.00 

75.00 

T 
Flap  stations 

Upper 
surface 

0 
796 

0 %  

1.222 
1.667 
2.334 
2.859 
3.298 
4.002 
4 . 9 1  
4.951 
5.245 
5.439 
5 9 532 
5.511 
5.364 
5.078 
4.682 
4-3-97 
3.642 
3.032 
2.385 
1.7U 
1.100 
525 

0 

Lower 
surface 

0 - .746 
"896 

-1.115 
-1.481 
-2.018 
-2.435 
-2. 781 
-3.329 
-3.745 
-4.0% 
-4.274 
-4.w 
-4.461 
-4.416 
-4.261 
-3.983 
-3.611 
-3.167 - 2.670 
-2.137 
-1.589 
-1.048 
- .a7 - 295 
0 

T Aileron  stations 

Upper 
surface 

0 
796 
966 

1.222 
1.667 
2.334 
2.859 
3.298 
4.002 
4.541 
4.951 
5.246 
5.439 
5.532 
5.511 
5.364 
5.078 
4.682 
4.197 
3.642 
3 0 032 
2.385 
1.7U 
1.148 

574 
0 

L. E. radius = 0.687 percent-chord,  c 

Lower 
surface 

0 -. 74-6 - .896 
-1.115 
-1.481 
-2.018 
-2.435 
-2.781 
-3.329 
-3 745 
-4.0% 
-4.274 
-4.409 
14.461 
14.416 
-4.261 
-3- 983 
- 3 . 6 ~  
-3.167 - 2.670 
-2.137 
-1.589 
-1.048 - .698 - 349 
0 

c 



2 NACA RM L51F25 
.r 

9 

T 
f T T Station D Orifice 
Stat  ion Stat ion 

A* I B* 

Statiun 
C* Lover Upper 

0.901 -. 459 - 528 
"598 

-.491 
-.491 
-.m - -476 
-.m -. 412 - .37k - * 307 
-.262 - .a8 
-.088 
.Ob 
.lo5 
.lo5 

- 

""_ 

""_ 
""_ 

I 1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
ll 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

0.463 
""- 
-299 
.031 - .lo6 -.l84 

""_ 
""- 
"") 

-.220 - .238 
-.a3 

- -136 
-.w3 - -031 

.026 

""_ 

""_ ""_ ""- ""_ 

1.148 
.870 
.666 

0 346 

""_ 
""- 
""- 
.20k 

199 
137 
.122 
,045 
089 
.032 

""- 

.001 
-.OW ""_ ""- 

1.091 
-920 
7& 
515 
.398 - 
.328 
.263 

""- 
1.- 
907 
.644 

""- 

515 

.36 
-169 
.236 9 385 
.343 

.124 
""_ 
""_ ""- 
236 

.2ll 

o n 9  

.ogg 

.045 

""- 
""- 

""_ ""- 
- . O M  ""- 

""- 
.I42 
-112 ""_ 
-087 
-03 .on 
.015 
"" 

""_ 
.025 - .052 ""_ ""_ I ""_ ""- ""- 

0 -137 
0.003 

Integrated panel emdpamic  characteristics 

cg* = 0.228 
cg' = 0.100 

xcp (percent c ' )  = 24.6 C" = 0.001 
, rrCp (percat b'/2) = 43.6 

mesultant pressure coefficient . 

LF, 
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TABLE 2 

W 
TABULATIOR OF PRESSURE COEFFICIENTS AmD AERODYNAMIC  CHARACTERISTICS 

OF T3E X-1 WMG; UIVAC- STALL - Continued 
(b) M = 0.522; cmA = 0.265; 8% = 0.20~ dom 

Orifice 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

T Pressure coefficients 

Stat ion 
A* 

1.696 
1.2l.l 
.g10 

.456 

.283 

.248 

.188 

.I75 

.083 

.132 

.048 

.027 - .032 

""̂  

""- 
""- 
""- 

""- "-" ""- ""- 

B* 

1.361 
1.2ll 
-958 
A76 
.522 
.417 
350 

250 
.226 
175 

.I75 

.lo7 

""- 

""- 

""- 
.032 - .038 - .001 
.ow ""- 

""- 

1 572 
1.112 
.9u 
.813 
525 
.401 
,336 

.345 

* 229 
.I88 

.lo2 

.065 

.081 

""_ 

""- 
""- 

""- 

""_ ""_ ""- ""- 

T 
Upper 

0.704 - .T12 
- 739 - -763 
-.575, 
-.5# - .556 
"507 - -518 
-.w - .408 - 327 

""- 

- 273 - .230 
-.@ 

.o31 

.w 

.m5 

""- 
""- 

0.596 1.629 
.427 1.219 ""_ .840 
,093  .665 
-.044 479 -. 141 _ _ _ _ _  

0 377 

""-  ""- 

"-" ""_ ""- 
" 182 ""e 

-.a3 .275 - .I79 2% 

"085 
-.w3 .lo8 
-.W6 .067 

""_ 
-.l22 ,143 

""- 
""_ 

""- i ""_ ""_  ""_ ""- 1 -.022 ""- I ----- 

1 
Station 

F* 

1.066 
7.46 

""_ 
""- 
4 3  
.291 
.215 
.I78 

.167 .l2l 

.094 

.Ob3 
, 0 6 2  

.032 

035 - .040 

""- 

""_ 
""_ 
""- 

""- 

Integrated  section aerodynamic characteristics 

cn 0.184 0.308 0.341 0.338 0 . D O  0.268 

c w 4  Oaol* 0,004 0.002 -0.002 -0.006 -0.004 

J 

Integrated panel aerodynamic characteristics 
I 

I 

*Fksultant pressure coefficient . _  - " 
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TABLE 2 

Orifice 

1 
2 
3 
4 
5 
6 
7 

9 
10 
LL 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

a 

T Pressure coeefflcients 

Station 
A* 

2.417 
""- 
1.725 
1.254 

.584 

.353 

.299 

.228 

.219 

.u7 

.151 
* o n  
*037 
-.@I1 

""- 
""- 
""- 

""_ ""- ""- ""- 

2.238 
1.668 
1.297 
-912 
0698 
-519 
.448 

319 
.291 
- 2 3  
.a4 
.128 
.046 

-.002 
.001 
.028 

""- 

""_ 

""- 

""_ ""- 

2.380 
1.545 
1.263 
l.OW 
.684 
.516 
.433 

.404 

""- 

""_ 
""_ 
.a4 

.E8 

. o s  

.loo 

""- 

""- ""_ ""- ""_ 

0.344 
-1.056 

- 965 
- -643 
-.594 
- 0 %  

"534 
"546 

-1,053 

""_ 

- -452 - -417 
- .332 
- 0 2 7 5  

- 9 2 2 9  

-.og.5 
.030 
.egg .082 

""- 
""- 

L 

I ""- 
0.766 

1.169 ""- 1.568 3 9  
2.283 

.=7 .9& 

.o67 -639 - -67 ""- 
-473 

"144 ""_ - .152 325 - .138 285 

- .081 -In 
-*a7 ""- - -013 .123 

""- 

""- 
""e "-" 

""_ ""- 

-042 * o n  ""- ""_ ""- ""- - -023 

Station 
F* 

1.565 
1.049 

570 
.391 
-279 .228 

""- 
""_ 

""- 
.m 
,148 

.E3 

.065 

.077 

.034 

037 - .Ogr  

""_ 
""- 
""- 

""_ 

1 

I Integrated section aerodynamic chaxacteriatice -1 - 

Cn 
0.007 0.002 -0.005 . -0.002 0.010 0.015 
0.243 0.403 0.441 0.43 0.412 0.361 

%/4 

ategrated p-1 eeroayllEmLtc characteristics 

= 0.34 
cy = 0.168 ysCp (percent b1/2) = 42.7 
CH' = 0.004 x- (percent c ) = 26.0 

*Resultant pressure coefficient. 
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1 
Orifice 

1 
2 

4 
3 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

~ 

Stat ion 
A* 

2.442 
3 -955 
1.516 
1,042 
.774 
.579 
-519 
.347 

323 .259 
= 259 

.160 

.064 

.001 .002 

.040 

""_ 

""- 

"-I- 

""- ""- 

Pressure coefficients . . . . -.. 

I I 
Stat ion 

C* 
U p p e r  

2.394 
-0.017 ----- 
-1.36 

1.852 -1.214 
1.472 -1.095 
1.117 ----- 
*W "751 
.579 -.608 
.499 -.616 - - 556 
.479 -.568 -"" - -476 
.299 - . k4  
-251 ' -.336 ""- -. 308 
-152  "253 

-"" 

.lo8 ----- .EO 

9 6 3  
.og1 ""- .023 ""_ 

- .lo9 ""- ""- 
-"" 

Stat ion Station D 

""- ""- ""_ I -.032 

Stat ion 
F* 

""- 
1.796 

678 
-467 
.299 
-239 

.215 

.160 

.140 

.088 

.056 

. O M  

,052 
-.040 

I .205 ""- 

""- 
-.- - - - 

""- 
""- 
""_ 

Integrated section  aerodynamic chaxacterbtics 

cn 
%/4 

0.504 0.486  0.466 0.427 0.468 
0.010 0,000 -0.004 0.003 0.008 0.020 
0.275 

lntegrsted panel aerodyaamic characterietica 

CN' = 0.449 

OB' 0.194 ytCp (percent at/?) = 43.1 
cg = 0.006 X (percent c * )  =I 23.7 cp 

*Fksultant pre~eure coef'f icient;. 

L 
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Orif ice 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
ll 
12 
13 
14 
15 
16 
17 
18 
19 
X) 
21 

Pressure  coefficients 

St  at ion 
A* 

""- 
3.4l2 
2.555 
1.888 ""_ 

0847 

.539 

.&lo 
349 
.334 
195 

* 251 
.E8 
-092 - .002 

""- 
""- 

""- ""_ ""_ 
""e 

""_ 

1.33 
.965 
-n8 
.616 

.446 
395 
.318 
-308 

""_ 

""_ 
.m5 
.lo3 
.004 
.062 
.051 ""_ ""_ 

""" 

-1.850 
-1.650 
-1.404 
""" - .824 
-.7u - -732 -. 644 
"655 
-.532 
-.@l - .414 -. 362 - ,301 
- -172 
-.w 

e053 
-.003 

""" 

""" 

0.941 
.&I2 

336 
.1W 

-.OB 

""_ 
""- 

""- ""_ 
"095 -. 136 -. 116 ""_ - .070 
-.054 
-.003 
.038 ""_ ""_ ""_ 

""e 

3 335 
2.38l 
1.729 
1.283 
.872 

.616 
""_ 
""- 
.k6 
369 

.246 

-169 .w 

""- 
""_ 
""_ ""_ 
-.Oh ""_ 

Stat ion 
pw 

""_ 
2.360 
1.565 

.8U 

.554 

.410 
0 308 

""- 

""_ 
277 
-205 ""- 
.180 
a 8  .082 
.062 

-067 

""_ 
""- 
.ooo ""_ 

Integrated  section  aerodynamic *acteristics 

cn 0.356 0.558 0.626 0.608 0.588 0.540 

%/4 
0.028 0.008 0.010 -0.007 -0.003 0.010 

Integrated panel aerodynamic characteristics 

Cm' = 0.559 
Cg* = 0.239 rtCp (percent b'/2) = 42.7 
q,( = 0,008 xcp (percent  c ) = 24.6 

*Reaul%ant  pressure  coefficient. v 
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TABLE 2 

Orff ice station 
A* 

1 
2 4.052 
3 

9 
0565 8 

7 
.992 6 

5 
2.205 4 
3,032 

10 .455 
11 3% 
12 0 372 
13 .234 
14 .269 
15 .124 

""- 

""- 
""- 
""- 

16 

19 
18 

.006 17 

.138 

""_ 21 
20 

""_ ""- ""_ 

Pressure  coefficients 

r: 
C* 

""_ 
3.- 
2.860 
2.136 
1-53 
1.103 

.779 
-689 
-503 
469 
379 
345 

"-" 

"*" 
.221 . 110 
.ow . OQ6 
-069 ""- ""- 

""- 
3*5* 
3.156 
2.150 
1.620 
1.068 
.813 
.634 

.641 

.414 
030 

0 2 2 7  

.165 

.I59 

""- 
""- 

""- 

""- ""- ""- ""- 

""" 

-2.183 
-1 * 832 
-1 569 

-.a 
-.722 -. 728 -. 604 -.& 
-.522 - 9 433 -.* - .343 
-294 

- .163 
"005 
.071 

- .w 

""" 

""" 

""" 

Lower 

""_ 
1.029 
919 

.e 
""_ 
.202 

""- ""_ 
e.053 -.& - -074 ""- - - 039 - .025 
.030 
.085 ""- ""- ""- ""_ 

I 

""- 
3.494 
2-79 
1 999 
1.475 

-999 

689 

.434 

.400 

.248 

,105 
.I24 

""- 
""_ ""- 
""_ 
""- 
- " " ""_ - .055 ""- 

Integrated  section  aerodynamic  characterietics 

cn 
%/4 

0.705 0.698 0.666 0.618 0.628 0.392 
0.03 0 .ow 0 .ow -0.008  0.006  0.016 

Integrated panel aerodynamic  characteristics 

= 0.632 
cg' 0.269 y*- (percent b'/2) = 42.5 
C" = 0.011 x (percent c f )  = 23.2 

CP 

*Resultant  pressure  coefficient. v 



[BCA RM ~ 5 1 ~ 2 5  

O r i f  ice Btat ion 
A* 

--"-- 
1 
2 3 957 
3 

.655 a 7 
1.1ll 6 

5 
3.118 4 
3 901 

9 
10 -504 
si . k 4  
l2 .392 
13 .248 
14 . 3 2  
15 .200 
16 .I84 
17 .om 
18 ""_ 
19 
20 ""- 
21 ""_ 

""_ 

""_ 
""- 
""_ 

""_ 

Station 
B* 

""_ 
4.301 
3 357 
2.478 
1.735 
1.263 

.903 

.799 

.584 

.520 

.424 

.376 

.256 

.128 .cn% 

. O M  .m 

-"" 

""_ 

""- ""_ 
i 

Pressure coefficients 

""_ """ 

4.173 -2.978 
3.221 
2.438 

-2.627 

-1.020 1.199 
__"_ - 1.727 
-1.859 

-879 -. 844 
-735 -.836 ""_ -.7m 
.679 "-724 - -5% 
-480 -.564 
-360 -.k8 ""_ -.* 
.224 -.E5 

"I" 

""" 

-184 -.m ""_ """ ""_ -.* -.w ""_ -.on 
""_ 

station Station D c* , 
- 

- 

Lower 

"") 

1.07% - 938 

435 
.I95 
a035 

""_ 

""_ ""_ 
- .lo1 - .083 
-.@ 
-.w 
-.m5 

035 
.059 

""_ 

""- ""_ ""_ ""- 

Station 
E* 

""_ 
4.053 
3 245 
2.238 
1.679 
1 159 

-799 

0 5 6 0  

.4Bo 

.264 

-192 
.144 

""_ 
""_ ""_ 
""_ 
""_ 
""_ ""_ .Ooo ""_ 

Station 
, w  

""_ 
3.261 
2.142 

1.0n 
9727 
.504 
.400 

0 320 
.224 

.208 

.lo4 

.m 

""_ 

""- 

""_ 

-"" 
.og6 ""_ 
.lo4 
,000 ""- 

Integrated  section aerodynamic chaxacteristics 

Cn 0.462 0.739 0.807 0.765  0.769 0.732 
%/4 0.032 0.014 0.006 -0.006 0.005 0.017 

I Integrated  panel aerodgnamic characteristics 

r n f  = 0.725 

CMf = 0.012 x (percent c*) = 23.4 
Cg' = 0.309 y'- (percent bf/2) = 42.6 

cp 

*Resultant pressure  coefficient. T 
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ThRLE 2 

TABULATION OF F'RESSURF; COEFFIClENT3 AND AERODYNAMIC CHARACTERISTICS 

aF THE X-1 m G ;  UIJAC- STAIL - Concluded 

(h) M = 0.302; = 0.859; 8 = O.lOo up 
cNA ez 

1 

O r i f  ice 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
l2 
13 
14 
15 

. 16 
17 
18 
1.9 
20 
21 

T 

""- 
3.153 
2 987 
2 795 

1.555 

.655 

.454 

376 

""_ 
""- 
""_ 
.410 

.245 

.314 

.I57 

.201 

.ll4 "-" ""- ""- ""- 

Station 
B* 

Station 
C* 

""- "-" 
3.659 4.742 

3.406  2.751 
2.376 
1.441 

2.140 
1.39 

w 934 .961 
.812 ' .803 

.638 .681 

.472 ----- 

.349 .klg 
349 .306 

,245 ,245 
.140 .210 . 
. I 3  .218 
.I57 
013 

3.712 3.68 

""- ""- 

""- ""_ 
""- ""_ ""- ""- ""- ""_ 

I- Station D 

Upper 

""" 

-1.941 
-1.845 
-2.072 

-1.408 
-.779 - .735 
-c 631 -. y31- - .473 
- 369 

""" 

- .412 
- -342 - -316 
-.238 

- .I68 
-.080 - .194 

""" 

""- 

L o w e r  

r Station 
E* 

2 .goo 
2.838 
2.8U 
2.489 
1.520 

.812 

""" 

""- 
""_ ""_ 
.454 
-463 

.288 
""- 
""- 
.210 - 157 ""- ""- 
.m ""- 

7 
Stat ion 

F* 

""_ 
3 A43 
2.638 

1.266 
-83 
-585 .m 
376 
.288 

.262 

.148 

.157 

.148 

""U 

""_ 
""- 

""_ 
-"" 
.131 
.017 "_" 

M e g r a t d  section aerodynamic characterietics 

0.792 
0.013 0.017 -0 -003 0 . 0 ~  0.024 0.027 
0.558 0.83 0.866 0.851  0.876' 

%/4 

Integrated panel aerodynamic characteristics 

= 0.811 
CB' = 0.347 y' (percent b1/2) = 42.8 
c" = 0.016 xcy(percent  c:) - 23.0 

%esultant pressure coefficient. w " 



. 

TABULATION OF PRESSURE COEFFICIXNTS AND AERODYNAMIC CHARACTERISTICS 

OF TEE X-1 WWGJ EUSH-OYER AT M 0.83 

(a) M = 0.829; C = 0.408; & = 0.40' &WE. 
NA aL 

Orifice 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
I 2  
1 3  
14 
15 
16 
17 
Is 
19 
20 
21 

Station 
A* 

1.437 

1.215 

679 

.558 

. 6 3  
361 

.309 

.165 
-083 . o k  
-039 - .020 

""_ 
1.447 
""- 
""- 

""- 

""_ ""_ ""- ""_ 

Station 
gu 

1.238 
1.191 
1.031 

.935 

-789 

""- 

.699 

,500 - 497 - .017 
.1rg 

- 192 
-166 
.127 
.120 
.136 

""_ 

""- 

""- - " " 

Pressure  coefficients 

Station 
C* 

1.281 
1.089 

.872 

.926 

.743 

.743 
- 6 3  

.237 

- .o51 
* 156 

.266 - 299 

.407 

""_ 

""- 
""_ 
""_ 

""_ ""- ""- 
""- 

Station D Station 
E* 

1.462 
1.272 
1.136 

.790 

.704 

.650 

""- 

""- 
""- ""_ 

* 343 - .oy. 

* 312 

.382 

.3= 

""_ 
""_ 
"-" ""- 
.047 ""_ 

Stat  ion 
F* 

1.170 
""- 

.9= 

.590 - 517 

.402 

.341 

.341 

""- 

""- 
.268 ""- 
409 
.144 
.076 

.020 

.044 
-.046 

""- 
""- 

-"" 

Integrated  sectfon ae-c characteristics 

cn 
-0.007 -0.035 -0.040 -0.029 -0.015 -0.001 QC/4 

0.304 0.466 0.444 0.444 0.451 0.424 

Intepated panel aerodynamic  characteristics 

cEl' = o .426 
CB' = 0.184 Yfq  (percent b1/2) = 43.1 
C" = -0.022 xcp (percent cl) = 30.2 

*Remltant pressure  coefficient. - 
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L Orif ice 

3 
4 
5 
6 
7 
8 
9 
10 
11 : 

l2 
13 
14 
15 
16 
17 
18 
19 
20 
21 

T 

A* 

""- 
0.842 0 .n6  

.644  .648 
,653 

.402 
.491 ""- .5n 

.3=  .443 

.416  .32k 
* 392 .324 
.568  .315 
.I98 .X8 
.084 ""- 
.001 * 153 - .026 .136 
.ooo .084 

a 039 
* 039 

""- 
a 7 5 0  .682 

""- 

""- ""- 

""- ""- ""- ""- ""- ""- 

Pressure coefficients 

Station 
C* 

""- 
0.. $31 

.528 

.586 

.648 

.508 - 503 .w 
-40s 
.273 
.172 

""- 
""- 

-"" 
,222 
. a 8  
.o8r ""- ""- ""- ""_ 

station 

1 
St8tiOn 

F* 

0.682 
.537 

.457 

.375 

.319 

.256 

.264 

.210 

""- 

"-" 

""- 

""- 
.356 
.m7 
.061 ""- 
.034 ""- 
.056 - .051 ""- 

Integrated  section aerodynamic characteristics 

Cn 0.230 0.343 0.354 0.336  0.307 0.287 

%4 -0.015 -0.009 -0.029 -0.045 -0.031 -o,fn&. 

Integrated panel aerodynamic characteristics 
I 1 

CH' = 0.315 
Cg' a 0.139 y*- (percent b'/2) = 44.3 
G' = -0.02k xcp (percent  c' ) = 32.8 

*Redtant  pretseure coefficient . - 



NACA RM L51F25 

TABULATION OF p3REssuRF COEFTICIENtps ANTJ AERODlTWiU: CHARB(=TWISTICS 

OF T€b X-1 -3 PUBE4VER A!J! M m 0.83 - CoKtirmed 
(c) M = 0.826; caA = 0.160; 8% = 0.82O down 

Orifice 

I 
2 
3 
4 
5 
6 
7 
0 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

Pressure coefficients 
I I 

0.174 
.E7 
.232 

.208 

""- 

""- 
""_ 
.154 ""- 
.270 
.284 
.362 
.l& 
.051 
-.026 
- . O M  - .001 ""- ""- ""- ""- 

0.1n .222 
.2% 
.222 

""- 

- 239 
.347 
.248 

-142 
.a81 
. 2 3  
.239 

.io6 

. O M  
-.O% 

-0.096 
- -034 

""- 

""- 

""- ""- 

- "" 
0 - 157 

.024 

.307 

.333 

.239 

.277 

.203 

.265 
""- 
""- 

.294 

.410 ""- 

.162 

.114 

.068 ""- ""- 
""- ""- 

Station D 

upper 
1.154 

.I32 - .067 -. 329 

-.458 - .63r - .TO4 
-.7!57 -. 853 -. 846 
-.Wl -- 552 - .394 

""- 

- .341 
-.202 

.026 .m 

.lo3 

""- 
""- 

Lo-r 

""- 
0.U4 

.lo3 

-.w - .276 
-.404 

""- 

""- "-" 
-. 4 4  -. 592 - - 633 

-.la 
-.U9 
-.WO 

.026 

""- 

""_ ""- ""- ""- 

Station 
E* 

0.490 
-299. 
.232 
.254 
.202 

.299 

.254 

.282 

319 

""- 

""- ""- 

""- 
""- 

.219 
073 ""- 

""- 
-.OM ""- 

Stat ion 
w 

""- 
0 -239 

.125 

.282 

.a0 

.=3 . 142 

.I96 

""- 

""- 
.lk7 

.364 

.om . 055 

:024 

- 053 

""- 

""- 
""- 
- .061 ""- 

cn 

5 4 4  

0.141 
-0.013 -0.008 I 0.196 

-Q -029 
0.202 
-0.028 

0.146 
-0.014 

Integrated panel aerodynamic  characteristics I 
cN' = 0.176 
Cgl = 0.082 

x (percent c l )  = 36.8 $ 1  = -0.021 

yaCp (percent bf/2) = 46.8 
CP 

*Resultant pressure coefficient. v. 
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t 1 A* 1 
1 "- 
2 

4 
- .418. 3 

-0.706 

7 
- .052 6 

5 
- .276 

9 
.Ooo 8 

10 .074 
11 .059 
12 -*033 
13 - .001 
14 .02l 
15 - .os  
16 - .O& 
17 - .og8 
18 
19 
20 
21 

""_ 
"" 

""" 

" -" "- 
"I__ 

B* 

-""" 
-0.563 
"328 

*-, 142 
* ,  155 -. 073 

.074 - .002 
-.OS - -054 - .017 
095 

.001 - .052 - .1l2 - 097 - .026 

""" 

-"" 

""_ 
""" 

C* 

"- 
-0.527 

- 195 - 041 - ,064 
.028 -.a. 
-.001 

.I50 

.397 

,017 

""" 

""" 

""" 

""" 

- .014 - .001 
""" 

""" 

""" 

""" 

1.163 

- .078 

- 9 336 
-.WO -.w -.640 
"726 
-.m8 - .838 - -819 
-.401 

, -.177 

.294 

.163 

""_ 

i :I;$-; 
.189 
.189 

-"" 
.127 

T 
Lower 

"" 

-0.165 - .a8 
-.E23 - .431 
- .558 

- .mi - .742 
-.n6 

"-" 

""- 
""" 

"3"- - .170 
-.092 
-.027 
.048 
"" ""- 
"I" 

T 1 
"0. Ill 

- 0  325 - ,181 - . ll7 
-.lo0 

.081 

"R_ 

"Y". """_ 
"""" 

.072 
,121 

.243 
""- 
""_ 

057 
.022 

""" 

"""" - .014 
I""" 

""- 
-0.n8 -.a - ,085 
""" -. 038 

073 
.ooo 

.093 .ow 
""" 

""" 

.302 
*059 
.Ob7 

.021 

.043 
-.m 

""" 

""" 

Integrated  section aerodynamic characteristice I 
0.001 0.023 0.017 0.018 
-0.021 1 -0.028 1 -0.022 1 4.023 1 

Integrated panel aerodynamic characteristics 

ytcp (percent b1/2) = -49.2 
xcn (percent c '  ) = -193.5 

*Resultant pressure coefficient. 
W s t  hated value. 
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TABULATION OF PRFSSURE COEFFIClENTS AKO AERQDYNMIC CHARACITWIGTICS 

Orif ice Stat  ion 
A* 

€%ation 
B* 

Station 
C* 

Station D x Station 
E* 

"Y ""- 
-0 -59 
-.405 - .295 
- .E3 

-.064 
"" 

I" 

""" 

- ,001 
.001 "- 
1Li3 

.036 

.022 

"" 

"" 

""" - .014 
"" 

Station 
F* 

"" 

-0,661 - .580 

- 0295 
-.lo8 - ,033 
-.057 

""1 

-"- 
. o y  
o m  

.151 

.034 

.040 

.024 

"" 

""I 

"" 

.or7 

.001 
"" 

1 
2 

4 
3 

5 
6 
7 
8 
9 

10 
l l  
12 
13 
14 
13 
l-6 
1-7 
18 
19 
20 
21 

""" 

-0 .g2g 
- .591 

w- 373 =- .374 -.a - .029 - .198 

-.180 - .lU - .120 
- .I55 

- .001 
- -103 - .O96 

-"" 

""- 
- .052 

- .026 
""" "-" 

""" 

-0.859 

-.409 
9.180 
-.1@ - .o& 
-.3w 

-.loo 

- ,026 
.289 

"" 

"- 
"- 
"" 

-.022 - .034 - .017 
""" "-- -"- 
""1 

"" 

-1.108 - .824 
-.550 

- .198 
""" 

-.120 

-.082 -.& 
-.146 
- 055 . 000 
-.OB 
-.o& - .og8 

""- 
"" 

""_ 
"" 

""" 

I Integrated  section aerodynamic characteristics I 

%/4 cn I -0-153 0.002 
-0.163 
0.009 

1 -0.079 I -0.041 I 
-0.017 '-0 .OE 

-0.101 
-0.016 -0.023 

I f 
I ktegrated panel aerodynamic characteristice 

cgl  = -0.108 
= -0.038 

I %' = -0.010 x (percent c f )  = 16.1 CP 

*Resultant preesum coefficient . -?37 
*Estimated. value. 

. 
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TAIabE 3 

TABUUFIOIT OF PRESSURE COEFFICIENTS APSD mODYNAMU: CHARACTWISTICS 

OF TBE X-1 WING; PUSH-OVER BT E4 RI 0.83 - Contimed 

22 

Orifice 

T 

I 
2 
3 
4 
5 
6 
7 
8 
9 
10 
ll 
12 
13 
14 
1-5 
16 
1.7 
18 
19 
20 
21 

Station 
A* 

""" 

-0.664 
-.377 - .246 

- .046 
.ooo 
.082 
075 - .023 - .02l 
.001 

"" 

""e 

"" 

- .036 
- .057 - -107 
"" 

""I 

"I" 

Station 
B* 

"""_ 
-0.525 
-.295 *- .le0 

M- -141 
"069 

,074 - ,001 

- 049 
-.O& - .028 
.128 

.Ooo - .Oh9 - .lo7 - . lo2 - -025 

"""_ 
"I" - 

""" """- 

Pressure  coefFlcients 

Stat ion Station D 

""_ 
-0 317 

-.le - .030 

.036 

""" 

- -049 
- -074 

.Ooo 
.Oh9 
.l!Z 

.049 
,001 - .001 

""_ 
"" 

"u_ 

"" 

""" 

""" 

.""_ 

1.166 
394 

.154 
-.on 
- .326 
- .479 

. -.%8 - -630 
-.V1 - -734 - .831 - 839 
"466 
-.1% 

- .018 
,144 - 195 
.1go 

""- 

_"" 
"-" 

"I- 

-0.x.g - -198 

-.n3 
-.ko 
-.548 

- .638 
- .P3 - -726 

""" 

""_ 
""1 

"- - .172 
-.m 
-.024 

.056 ""- 
"" 

U"" ""_ 

station 
E* 

""" 

w-0.149 

- . no  
-.1E 
- . no  

- .e87 

-""" 
.ou "-"" 

""I 

.049 
095 

""" 

257 
"""" 

.074 

.001 
"I"" 

"""" 

- ,020 
"""W 

1 
Stat ion 

Ere 

""_ 
e 3 9 0  - ,502 

- ,102 - .061 
.054 
.om 

. O B  
,066 

.333 

.044 
,038 

"" 

1""- 

"I 

""_ 
- ,002 
.ON 

-.om 

"" 

"" 

Integrated  section aerodynamic characteristics 

cn 
%/4 

-0.015 -0.044 -0.053 0.021 
-0.021 -0.019 -0.029 -0.013 0.002 0.002 
0.013 0.005 

Integrated panel aerodynamic characteristics 

cHt = -0.016 
cgl = 0.003 9 y*cp (percent bs/2) = -17.4 
c" = -0.oll x (percent- ct ) = -44.6 CP 

*Resultant pressure  coefficient . 
*Estlmited d u e .  



TABULATION O F  PIlEsSuRE COEFPICIERCS AmD AERODYNAMIC CHARACTERISTICS 

OF TE3 X-1 WIIJG; HISH-OVER AT M 0.83 - Continued 

Orifice 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
ll. 
12 
13 
14  
15 
16 
17 
la 
19 
20 
21 

T 
Station 

A* 

""" 

-0.303' - - 095 -. 064 

.og8 

. * 083. 

.172 

""" 

""_ 
"" 

.I83 

.=3 .l2l 

.052 
-.02l - .Ob5 - .084 
""" 

"" 

"Y" 

"" 

""" 

-0.191 - . o a  
. o n  
.Ob3 
.059 
.229 .w 
- 037 . a  
* 073 
.31a 

""_ 

"" 

.072 

.om 
"081 - . lo8 - ,032 "- ""_ 

Pressure coefficients 

Stat ion 
C* 

"" 

-0.232 - .087 
.001 
.130 
.om 
.I30 
.051 

. X i i  
""" 

"- 
a 159 
.1al 

.151 

.lo7 .@a 

-"" 

"" 

""" 

"" 

"" 

Station D 

U p p e r  

1.176 - 315 
.077 
-.u6 

- - 353 -. lcss -. 601 
- . 6k  -. 734 - . '155 
-.846 
-.m6 
"529 

""- 

- .2a1 

- .030 
- 155 
-204 
.la9 

""- 
""_ 

Loner 

""- 
0.045 - .O44 ""- 
- ,138 
- 345 -. 564 ""- ""- 
- -647 -. 642 -. 652 
- ,152 
- . o n  
-.oOg 
9069 

""- 

" " - ""- ""- ""- 

Station 
E* 

0.070 
-.om - .O24 
-"" 

.019 - .016 

. 191 ""- 
""- ""- 

.U8 
0129 

.3lQ 

.14 

.oh 

""- 
-"" 
""- ""- - .038 ""- 

stat ion 
F* 

""_ 
-0.151 
- 239 

.022 

.001 

.loo 

""_ 
.032 -"" 

' .1ll 
.ogl 

.377  

.065 

.Ok3 

.02l 

.024 
- .os 

" 

-" 
-"" 
C" 

Integrated  section aerodynamic characteristics - 
cn 0.052 0.09 0.077 0.074 0.056 0.036 
%/4 -0.003 -0.020 -0.028 -0 - 033 -0.016 -0.008 

I Integrated  pmel aerodynamic characteristics 

cHf = 0.066 
c g t  = 0.032 ytcp (percent bt/2) = 48.6 
c ~ t  = -0.017 x (percent c ' )  = 50.7 CP 

7 

*Resultant  preesure coefficient. 
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TABULATION OF PRESSURE CCEF'FICIENTS AHD AERODYNAMIC CHARACTERISTICS 

OF TlB X-1 WING; FUSH-0VE.R AT M z 0.83 - Concluded 

(h) Fi = 0.840; C N ~  = 0.161; 6 = 0.200 down 
aL 

Orif ice I 
1 
2 0.176 
3 

.198 6 
5 

.241 4 

.220 

""- 

""- 
7 
8 .165 
9 
10 271 
11 * 242 

""- 
""- 

7 
8 .165 
9 
10 271 
11 * 242 

""- 
""- 

12 
.2l2 1 3  
330 

-.044 16 
- .001 15 
.lo2 14 . 

18 ""- 
2 1  ""- 
21 

""- ""_ 

Station 
B* 

0.0% 
. u 4  
.252 .206 
.201 - 323 
.236 

.u5 - 173 

.205 

.206 

.142 

.016 

.001 - .Oh9 - .024 

""- 

""- 

""- 

""- ""- 

Pressure coefficients 

Stat ion 
C* 

0.1- 
.lM 
.268 
.338 
.208 
.271 
.I68 

.2l2 

.263 

.299 

.189 

.142 

.116 

""_ 

""e 

""_ 
""- 

""- ""_ ""_ ""- 

T- Station D 

1.174 
.m - .024 - .216 

-.400 
- 554 
-.648 
-.6& 

""- 

- .766 - - 787 - .873 
-.803 
-.365 -. 308 ""- - .176 
.056 
.146 
.I26 

""- 

Lower 

""- 
0.225 

.=3 

-.058 - .247 
- .g7  

-0497 -. 614 -.a1 
- .142 -.& - . 019 
.052 

""- 

""- ""- 

""- 

""- ""_ ""_ ""_ 

Station Station 

E* 1 F* 

0.120 - - 033 

""- 

""- 
173 

.069 

. I 4  

.094 
" " - 1  ""- 

-"" 375 
332 

.Ob7 ""- .os6 

.236 ----- 

.om .ow 
""- .036 
""- ""_ 
-.Ob7 - . O n  ""- ""_ 

I Intemated section aerodvnamic characteristics I 

cn 
%C/4" 

0.097 0.164 0.197 0.183  0.139 0.126 
-0.004 -0.017 -0.028 -0.043 -0.026 -0.011 

. 

Integrated panel aerodynamic characteriatics 

CHI = 0.154 
Cg' = 0.070 yvCp (percent b'/2) = 45.2 

I -o .021 ... . . . .. . . 
X (percat c ' )  = 38.6 
CP 

*Resultant pressure coefficient . v 



.4 NaCA RM L51F25 

T 
t T Orif ice 
Station  Station 

A* I gw 
Station 

C* 
Stat  ion 

Fw 

""" 

1.954 
=1.798 
""" 

1.483 
1.184 

*l. 010 .& 
-759 
-697 
.686 
.m 
o m  

* 737 

- 550 
-445 

"" 

"" 

""- 
""_. 

"" 

-= I w 
I 1 

2 
3 
4 
5 
6 

B 
9 
10 
KL 
12 
13 
14 
1-5 
16 
17 
18 
19 
20 
21 

"" 

1.281 
1.196 

w. 874 
-574 
-54-7 

-362 .268 
.217 

117 
173 
199 - 196 

""" 

"U ""- 

""_ 

""" ""_ 
""I 

"" 

"- 
W. 141 
v. 026 
-1.941 
1.745 
1.440 

1.273 
-" 
" 

"u_ 

1.101 
1.066 

1.064 

1- 133 
1.082 

"" 

"- 
""_ ""_ .* "- 

""- 
H2.485 

q . 0 2 6  

-1.563 

V .  145 

""" 

""- 
1.428 

""- 
w. 262 
w. 082 
1.994 
1.810 
1.6% 

-1 .436 
1.393 

m2.361 
2.130 
1-96 
1.795 
1. %3 
1.410 
1.364 

1.273 

*l. 204 
=i. 136 

"" 

""- 

-1 818 

-. 846 -- 897 
-.885 
-0 933 -. 914 
- 8  936 -. 941 

'HC-1.05g 

::z 

-"" 

I"" I I" ~~~~ ~ 

1.284 
1.251 

*I. 172 
WI. 142 

1.013 
, Lo00 
**I. 064 

.611 
734 

a"" 

"""_ 
""" 

*I. rgo 
1.179 

-1.282 
I"" 

""" --. 893 -- m -. 734 "I"" 

Integrated section aerodyumic characteristics 

C n 1.232 0.885 1.186 1.261 1.358 1.246 

54/4 
-0.181 -0.123 -0.196 -0.240 4.262 -0.189 

I t 
Integrated panel aemdynemic characteristics 

% j  = 1.209 

%' = 0.518 rgcp (percent br/2) = 42.8 
= -0.203 x (percent c ' )  = 41.8 

C p  

I 



26 - NACA RM L5lF25 

Orifice 

1 
2 
3 
4 
5 
6 
7 
8 
.lo 9 
11 
12 
13 
14 
15 
16 
17 
18 
19 
X) 
21 

Station 
prc 

""" 

w. 388 

-9  039 
w2.175 

""" 

~1.518 

1.235 

1.131 
1.015 
9 9  
976 

,964 
.a99 
.a53 
785 

"""_ 
"- 

""" ""- ""_ 

I"" 

-2.105 
1.953 
1.783 
1.621 
1.441 
1.298 
1.216 

1.13 

1.058 
1.006 

993 
1.005 
1.1% 

"-" 
""- 

"" ""- 
""U ""- 

0.711 -.a. - -786 -. 805 

"822 
-.804 
- 0  875 -. 868 -. 918 -. 896 
- a  950 
-* 935 - 976 -. 983 

*-LO68 

-. 933 -. 856 -. 7% 

""" 

"" 

" 

"" 

1.199 
1.088 

. *  747 
.481 
.406 

"- 

"- - -"" 
* 1 9  
.l40 
m3 

- .004 
.031 
.ob 
07a 

"" 

"- 
"" "- 
"" 

"" 

2.068 
1.977 
1 - 791 
1.604 
1.334- 
"" 

1.170 
" 

I" 

1.012 
,998 

981 

1.013 

-" 
-.I-* 

1.032 
"" 

" 

0 472 
"" 

~~ 

Integrated section aerodynamic characteristics 

1.129 0.776 1.090 1.192 1.203 1.160 

54 /4  
-0.155 -0.098 -0.178 -0.216 -0.232 -0.181 

4 

Integrated panel aerodyndc characteristics 

clp' = 1.101 
CBt = 0.475 yecp (percent b'/2) = 43.1 

c" = -0.184 x (percent c ' )  = 41.7 
CP 

*ReeultFt pressure coefficient. =q&7== 
-Estimated value. 

I, 



NACA RM ~ 5 1 ~ 2 5  

i Orifice 

7 
8 
9 

10 
11 
12 
13 
14 
1.5 
16 
17 
18 
19 
20 
21 

OF THE &I WING; FVSH-OW AT M ry 0.99 - Continued 

(c) M = 1.025; = 0.876; 8 = 0.630 dawn % aL 

station Station 
A* I B* i 

"" 

992 
,890 
.a72 
.861 
.881 
.825 
9 790 
"741. 
" 

"R 

"_p ""_ 

"""_ 
1.017 

-990 
945 

.957 

.Bo 
1.008 

-1. llo 
.636 
.632 

"" 

"" 

"" 

PI.earnrre coefficients 

Station 
C* 

0.8l8 -. '131 - 679 -. 700 

-. 768 -. 785 -. 810 -. 840 -. 884 -. 877 
- 9  931 -. 944 -. 949 
-* 969 

M-l.062 

-- 937 -. 877 
-e 782 

U"" 

-"" 
""_. 

u D  

Lower 

" 

1.122 
1.013 

.646 
* 457 
295 

"_ 
"- ""- 
.E2 
.026 -- 039 

-. 1% -. 1% -. 1.26 -.a 

""- 

"- 
"" 

"" 

"-I 

r station 
EF 

Station 
F, 

1 

Integrated  section aerodynemic characteriddcs 

'n 
-0.066 -0.13 -0.184 -0.206 -0.173 -0.13 
0 . 6 ~  0.959 1. or6 1.074 1.067 1.010 

%4 

Integrated panel aerodynemdc characteristic8 
I - 0.982 

Cg' = 0.415 p*cp (percent b'/2) = 42.2 
$* = -0.160 sP (percent  c ' ) = 41.3 

*Resultant preemre coefficient. 
HEst lmated value. 



2% - U C A  RM I,5U25 

T 7 
Orif ice. 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12- 
13 
14 
15 
16 
17 
18 
19 
20 
21 

0. ~6 -. 633 
-.&7 -. 610 
-* 723 -. 740 -. 788 =. 824 -. 881 
-. 9221 -. 93Q -. 957 -. 974 

**-I. 003 

-SI8 -. 866 -. a22 

""" 

- . ago 

"" 

"" 



NACA FM L51F25 29 

Orifice 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
ll 
l2 
13 
14 
15 
16 
17 
18 
19 
20 
21. 

Station 
A* 

""_ 
1.786 

1.620 

1.021 

1 .E4 
"-" 
""_ 
.74 

.747 .a 

.637 
591 
704 
.a5 
.664 
.a1 

""_ 

""_ ""_ "_" ""_ 

Station 
w 

""_ 
1.606 
1.512 
1 - 313 
1.186 
1.025 
.w 
,893 

725 
739 

* 735 .m 
.686 
0613 
7 6  

.463 

""_ 

-"" 

.424 

""_ ""_ 

Pressure COeffFcients 

Station 
C* 

""- 
1.553 
1.423 
1.26l 
1.139 - 9% .m 
-79 

.769 

- 706 
.674 

.641 

.617 
792 

""- 
""- 
""- 

""_ ""_ ""_ ""_ 

I station D Station 
E* 

1 557 
1.458 
1.261 
1.084 .w 

.824 

""_ 

""_ 
""_ ""_ 
.6k 
.650 

.660 

.668 

.66k 

""_ 
""- 

""- ""- 
"7 ""_ 

Station 
w 

""" 

1.344 
1.228 ""- 

.9Q 
-664 
-552 
473 

r 3 9  
335 

.325 

.264 

.254 

.229 

.183 

.124 

")" 

""_ 

""_ 
""_ 
""_ 

Integrated section aeroaynamic characteristics 

Cn 0.450 0.7U 0.785 0.818 0.795 0.m 
*c/4 -0.0% -0.033 -0.106 -0.143 -0.155 -0.117 

Integrated pasel aerodynamic characteristics 

CN' = 0.740 
Cg' = 0.312 "b (percent b1/2) = 42.1 
cMg = -0.116 xCp (percent c f  ) = 40.7 

*Resultant preseun coefficfent. -?%7 



TABLE 4 

TABULATION OF PRE- COEFFICIEZTTS AND AERODYNAMIC CH&RAC!lZRISTICS 
*: 

I 
Orif ice I 

I 
2 

9 
.670 8 

7 
.903 6 

5 
1.478 4 
1.640 3 
1.693 

10 .668 
11. . 6 u  
12 .670 
13 
14 

-503 
.629 

15 .kg1 
16 .619 
17 .5% 
18 
19 
20 
21 

""e 

""e 

""- 
""_ 

""- ""- ""_ ""- 

Stat ion 
w 

1.482 
1.360 
1 .lg8 
1.078 

934 
.883 
.800 

. .660 
,666 
.660 
.648 
.585 
.564 
,646 
.416 
.430 

""- 

""_ 

""- 

""- ""- 

C* I Upper 
""- 1.062 
1.417 -.325 
1.305 -.177 
l.Ei' -.416 
1.056 , 

--A 

. 8 9  -.629 
,800 - -.668 
-741 -.7l"7 - .729 
.706 -.810 -"" -.802 
.644 -.848 
-623 -.a91 - * 936 

""- 

""_ 
-587 "932 
-5% 
-745 -.964 

-. 893 ""- - ,818 ""_ -.&6 

""- 
""-  ""- ""- 

0.914 1.4% 
-798 1.368 ----- 1.186 
.436 .974 
.242 ,810 
.O& "-" ""- .761 

""_ ""- 

""_ ""- 
-, 055 - .162 599 
-.233 595 

- -355 .593 -. 3% - -365 .609 -. 335  .619 

-" - - 
""-  ""- 

""_ 
""- ""- 

St at ion 
F* 

""- 
1.250 
1 .loo 

873 
. 6 n  
. !x3 .408 
* 357 
.310 

.274 

.242 

.223 

"-" 

""_ 
""_ 
""- 

J79 

.142 

.og1 

""- 

"-" 

1 

Integrated section aero8ynamic characteristice 

cn 0.701 
-0.105 -0.0% 

0.401 0.668 O.'j'l4  0.759  0.718 
-0.025 -0.0% -0.132 -0.143 %/4 

I 

Integrated panel aerodynemic characteristics I 
%' = 0.676 
Cg' = 0.284 Y'CP (percent b/2) L. 42 .I 
% r  = -0.106 xcp (percent c ' )  = 40.6 

*Resultant  pressure coefficient. v 



XACA RM L51F25 

OF THF X-1 WING; RTSE-OVER AT M w 0.9 - Continued 

(g) M = 0.984; CIS* = 0.484; = 0 32' up 

T 
Orifice St8 Stat$on 

A* 
St at  ion 

w 
Station 

C* 
Station 

w 

1.0'14 
.9m 

.V9 
-503 
.417 
355 

.3rl 

.267 

.259 

.1g1 
193 

.I70 

- 0% 
.Oh9 

"-" 

""- 

""- 

""_ , 

""- 
"F" 

""- 

" I 
" 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
ll 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

I. 429 
1.4ll 
1.222 

713 

534 

.536 

.5= 

.476 

.403 
522 
.376 
.456 
0483 

""- 

""- 
""- 
""- 

""- ""_ ""- -"" 

1.236 
1.119 
0974 
.914 
0774 
.723 
-66'1 

' .540 
.39 
.489 
499 

- 513 
.483 
.569 
.195 
255 

""_ 

""- 

""- 

""_ ""- 

1.208 
-"" 
1.064 
.924 
.887 
.704 
.682 
.m 
.5as 

550 
.518 

""_ 
""- 

""- 
.476 
.464 
.635 ""- ""- ""_ ""_ 

1.113 
-.034 -. 140 
- 0 347 

-.540 - .579 -.e5 - .676 
-.P5 - .731 
-.803 -.a8 
-.840 - -8'11 

"926 
-. 836 - -768 
-.791 

""- 

"-" 
""- 

1.3u 
1.1111 
9 m  

* 791 
.674 

.637 

"-" 

""_ 
""- ""_ - 503 
.524 

.503 

.497 
-485 

""- 
""- 

""- ""_ 
.193 
"" 

""- 
0.830 .688 
374 
.rg1 
.025 

- .lo5 
-.207 
"275 

-.39 -. 419 - -413 -- 382 

""- 

""- ""- 

""- 

"-" ""_ ""_ ""_ 1 
I Integrated section aerodynamic charaetertstics I 

I I 

*Resultant pressure coefficient - 



Orifice 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
1h 
15 
16 
17 
18 
19 
20 
21 

Stat ion 
. A* 

1.2& 
1.249 
1.062 

.587 

.4* 

.468 
452 .e 
.354 
.452 
325 

.385 
-433 

""- 

""_ 
""- 
""- 

""_ ""- ""_ ""- 

Presgure coefficients 

1 . o s  .999 
-879 
.806 
0 697 
.635 
.589 

437 .m .4% 
437 

-468 
.441 .w 
s 4 2  
-198 

""- 

""- 

""_ 

""_ ""- 

1.070 .a .800 
.no 
6 3  
.625 
.510 

527 

9 496 .464 
* 435 
.404 
.573 

""_ 

""_ 
""_ 
""_ 
""- ""_ ""_ ""- 

""_ 
1.278 
I .062 
.854 
,662 
.5a7 

-548 

.*3 

.458 

.448 

.k3 

.k9 

.I85 

""- 
""- 
-I"- 

""_ 
""- 

""- ""_ 
""- 

I 1 
Integrated section aerodyaamic characteristics 

Cn 0.292 0.4.86 0 513 0.353 0 . ~ 3  0.482 

w 4  -0.060 -0 .OlT -0.074 -0.088 -0.1- -0.065 
L 

1 I 
Integrated panel aeroQnamic characteristics 

** = 0.484 

CMl = -0.072 . x (percent cl) = 39.9 
C B f  = 0.205 rtCp (percent b*/2) = 42.4 

CP L 

*Resultant pressure coefficient. -" 



5 PECLCA RM ~ 5 1 ~ 2 5  33 

'XBUlX2ION 0" PRESSURE COEFFIClEHTs A€Ul AWODYHAMIC -TICS 

OF 5 X - 1  WING3 PLTSH-OVER AT M FZ 0.9 - Continued 

(1) M = 0.m; cHA = 0.353; 6 - 1.25O UP 
% 

7 

Orif ice 

I Pressure ca?fficFents 

Stat ion 
gw 

Station 
P 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
ll 
12 
13 
14 
15 
16 
17 
18 
1-9 
20 
21 

1.015 
""- 
1.024 
.8U 

.417 
""e 

""- 
.369 

322 
377 
.35a 
.301 
-388 
.270 
,312 
.3a 

""_ 

""- ""- ""- ""- 

"-" 
0.849 
.m 
703 
.674 
-558 
554 
.470 

.329 
0 335 
.3= 
393 

-406 
.369 
.434 

""- 

""- 

.lo1 . 141 "-" ""- 

r 
1.181 
-0g4 
-.045 - s 245 
-. 441 - -476 
- 9  559 -.* -.e1 
- . a 9  
-.7= -. 754 
- 0  763 -.e 
-.x4 
"'148 
- a s s ?  

-.744 

""_ 

"") 

""- 

Lover 

""- 
0.682 
.568 

.a8 
""- 
.lo5 - -049 ""- ""- 

-.m -. 266 
"329 
-. 432 
-.47a 

-.a7 

""- 

- -470 
""S ""_ ""- ""_ 

x* 
Station 

2- 

0.813 
.m 
453 
.373 
9 345 .rla 
-257 
-196 

""_ 
""- 

""- 
""_ 
.2u 

133 ""- 
-114 

.w 

.a40 

""- 
""_ 

a t e s a t e d  section aerodynamic characteristim 

0.374 0.241 0.4l6 0.445 0.472 0.410 

$/4 -0.017 -0.066 -0.081 -0.093 -0.053 -0.052 

Integrated panel aerodymmlc characteristics 

Cx' = 0.404 
Cg' 0.174 ='cg (percent b'/2) = 43.9 

-0.064 sP (percent c * >  = 40.7 - 
*Ekmltant preesure coefficient. v 



34 

TABLE4 ' 

TABULATION OF PRFSSURE COEFFICIENTS AND AERODYNAMIC  CHCLRACTWISTICS 

Orif  ice 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

Stat i o n  
A* 

""- 
0.870 

.891 

.679 

.369 
""_ 
"-" - 331 

.333 

.333 

.329 

.261 

.240 
,280 
.324 

""- 

3 4  

- - - " ""- ""- ""- 

Pressure coefficients 

Station 
m 

Station 
C* 

0.732 
.679 
.626 
.604 
.494 .505 
.3= 

- 293 
.295 
.286 
.350 

37a 
333 

0403 
.062 
.lo2 

""- 

""- 

""- 

""- ""- 

0.666 
.%LO 
0 547 
.624 
477 

.469 
382 

""- 

""- 
.420 

-378 
""- 
.356 

.3l2 

.271 

.&6 

""_ 
""- ""- ""- ""- 

T 
1.206 

.143 - . 010 - .1% 

- .381 
-.465 - 572 -.586 - 639 - 635 - 699 
-.748 -. 754- 

-A54 

- .741 -. 678 - 735 

""_ 

- .818 ""- 
""- 

0.642 I 0.988 
.510 . ?74 

.549 
. a 6  505 
.054  .450 -.Q&) "̂ " ""_ .w 

""- 

""- 
-.a1 
- . e 4  - 355 

- .472 
""- 
- 9 497 
-.487 -. 459 ""- ""_ 
"-" ""- 

""_ ""- 
.3Q 
-365 

367 

339 
363 

""- 
""- 

""- ""- 
.11g ""- 

Stat ion 
F.rc 

0.696 
.5= 

3n 
339 

-327 
* 265 

.244 

.182 

.199 
0 134 
.136 

.ass 

-.070 

- "" 

""_ 

"-" 

""- 

""_ 
""- 

.004 

""- 

Integrated aedion aerodynamic chmacteristics 

cn 0.U3 0.383  0.386 0.413  0.3Q 0.328 

%/4 -0.075 -0.047 -0.044 -0.075 -0.010 -0 .o& 

1 Integrated panel aerodynamic  characteristics I 

I I I 

*Resultant pressure coefficient . 
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5 

TABLTLATION OF PRES- CoEFFIClENTs Aw AwODyaAMIC CHCLRACTERISTICS 

~~ 

Orif  ice 

1 
2 
3 
4 
5 
6 
7 
0 
9 
10 
11 
l2 
13 
14. 
15 
16 
17 
18 
19 
20 
21 

Station 
A* 

0 .494 
.503 
.417 

235 

-235 

.246 

.242 

.244 

.185 
* 295 
.178 
.216 
.182 

""- 

""- 
""_ 
""- 

""_ ""_ ""- ""_ 

Station 
gw 

stat ion 
C* 

I ""- 
0.428 

.417 

.4n 
452 

.330 

.332 
-278 ""_ 
.201 .208 
,203 
.267 

.289 - 250 
9 312 
-.001 

.024 

""- 

0 -374 .3= 
385 

0 411 - 385 
334 

.267 

9 300 

.263 

.244 

-227 
.193 - 353 

""_ 

""- 
""_ 
""_ 
""_ ""_ 
I ""_ ""- ""- ""_ 

Station 
E* 

1 
Rat ian 

w 

0.441 
.278 

.246 
0250 
.244 
.214 

.210 

.I50 

. in 

"A" 

""- 

""_ 
""- 
.I22 
.lo7 ""- 
.062 

-.026 - 133 

""- 

""_ 
~~ 

Integrated  section  aerodynamic  chaxacterlstics 

=n 
-0.007 -0.046 -0.055 -0.057 -0.032 -0.0% 
0 153 0.279 0.277 0.301 0.254 0.217 

%/4 

Integrated  panel  aeroaynamic  characteristics 

= 0.257 
C*l = 0.u2 =lcp (percent b1/2) = k3.7 
s' = -0.041 ".p (percent cr) = 40.9 

*Resultant pressure coefficient . 



36 v NACA RM L51F25 

Orifice 

1 
e 
3 
4 
5 
6 
7 
8 
9 
10 - - 

ll 

13 
14  
15 
16 
17 
18 
19 
20 
21 

1 le - 

r 
Station 

A* 
Station 

3* 

""- 
0.001 
.lo8 

0 .OW 

.I57 .121 
on 

""- .149 
.09$ .151 ""_ .194 
.112 .I55 

* 157 - 093 
.168 .088 
.162 .lo3 
. io8 .201 . ~ 1 6  ""- 
a 093 .183 
. n 4  -153 
.065 .a6 ""_ -.on ""- -.oca 

""_ 

""-  ""- 

""- ""- ""- ""- 

Station 
CY 

0.002 
.056 
.162 . e74 
.140 
.168 
.099 

.140 

.162 

.15l 

.729 

.I03 
-237 

""- 

""- 
""- 

""_ 
""- ""- ""- -"" 

. .  . . 

Station D Stat ion 
E* 

""- 
0 -330 

.147 

.la 

.188 

.162 ""- - 155 ""- 
""e 

.147 

.162 

-170 

* 190 
175 

""- 
""- 
""- ""- - .GQ2 ""- 

Station 
F* 

-"" 
0 . o g  - .006 
.112 
.164 
.136 
.118 

.116 

.086 

.la 

""- 

""_ 
""- 
.lo6 
,069 

.037 

- .043 
-.Xi0 

""_ 
""- 

""- 

1 

Integrated section aerodynamic characterietica 

cn 
-0.005 -0.025 -0.029 -0.031 -0.019 -0 .om =c/4 

0.077 0.143 0 - 139 0.142  0.114 0.101 
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Orif ice 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

Stat ion 
A* 

""" 

-0 493 - -247 - J57 

.OOO 

-.001 

.067 
0 9  
0%) 
.Oh5 .121 
.022 
.Ob5 .Ooo 

""" 

""" 

""" 

""" 

""" 

""" 

""" 

stat inn 
B* 

""" 

-0 323 - .161 - -063 - .029 
.001 . 085 
.Ok7 

.ooo - .w 

.034 

.lo1 

""" 

""" 

.052 

. lo1 

.l26 - .139 - .121 
""" 

""" 

Station 
C* 

""" 

-0.269 

-.03 
.os7 
.001 
.067 - .001 
.040 

-078 

. a 9  

.018 
-143 

""" 

""" 

""" 

.074 ""- 

""" 

""" 

""" 

""" 

r Station D 

UP€= 

1.243 
-482 
.302 
.046 

-.lk 
"292 
-.379 
-.395 -.w3 
-.507 -.m 
-655 
"646 
-:7w 

""- 

""_ - -742 ""- - .628 
"581 
"653 

Lower 

0.212 
.176 

""_ 
""_ 
035 - 173 

"296 

-.402 
"': lia2 
-.x6 

"630 
- 9  6 3  
"657 - -637 

""- ""- 

""- 

""_ ""_ ""_ ""_ 

Station 
E* 

0.06 
-.OB 
-.054 
.001 
-.022 

""_ 

""_ 
-054 

.06i 
0 0 9 2  

,108 

.12B 

.=6 

-"" -"" 
""_ 
""_ 
""- ""_ - .067 ""_ 

Integrated section aerodynamic characteristics 

cn 
%/4 

0.026 0.043 0.044 0.039 0.004 -0.004 
-0,009 -0.- -0.015 -0 -016 -0.018 4.002 

Integrated panel aeroaynsmic characteristics 

cHr - 0.026 
cB' = 0.015 p (percent b */2) = 57.8 
c" = -0.oll cpIpercent c ' )  * 69.2 

*Resultant pressure coefficient. w 



O r i f  ice 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

r 
station. 

A* 

-0.917 
""_ 
-. 743 
- 0  435 

-. 046 

- .138 

"" 

-" 
,"" 

- 0  053 -. 032 - .032 
- 0  073 

.046 -. 057 -. 034 -. 092 
"" "- 
" 

I" 

Station 
B* 

""- 
-0.807' -- 513 

**-.248 - .I99 -. 069 -. 1% 

"" 

""" - .117 -. 099 -. Og6 
.ooo 
. E 3  .OOo 
.034 

"229 

"- 

- .213 "-" 
""" 

Pressure coeffidents 
I I 

station  St  at  ion 
c 3  Upper 

I--- 

.423 "" 

.617 -0.722 
1.246 

- 355 196 

-. 160 "069 

-.I60 "338 
"I -. 326 
-.egg -.4% 
""I -. 448 
-.001 -.28 -.a -.m - .597 
- . o n  -. 674 -. 0% -"" 
.&I -.6n 
" - -649 -. 562 
""" -. 672 

-. 138 

-. 234 -. 066 

_ _ _ _ _  

""_ 
"" -"" ""_ 

"" 

-0.046 -. 150 
-. 047 
-.212 -. 358 

""I 

""b 

""" 

"0.298 -. 458 -. 309 -. 314 -. 156 
- . O 8 5  

1 ""I 

L 

St  at  ion 
P 

""" 

-0.481 -. 399 

-. 151 -. 069 

" 

-. 023 
.002 

""" 

.030 -. 001 

.069 

.064 

-"" 
073 
""I 

039 

. o s  

.E8 

"-" 
""- 

7 
-I 

Integrated  section aerodynamic characteristics 

cn -0.112 -0.125 -0.110 -0. I.08 -0.014 -0.079 

%/4 0.004 -0.020 -0.00s 0.010 0. O M  0.010 

Integrated panel aerodynamic characteristics 

%' = -0.102 

c" = 0.002 
cB' = -0.038 ytCp (percent b'/2) = 37.9 

". 

x (percent c ' )  = 27.2 
C P  

*Resultant pres~ure  coefficient. v 
WEstlmated value. 

E 
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T 
Orifice 

I 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
I 2  
13 
I4 
15 
16 
17 
18 
19 
20 
21 

A* 

""" 

-1.170 
-1.094 -. 809 
-. 333 
-. 238 
-. 131 -. 128 -. 124 - ,143 -. 048 -. 114 -. 083 -. 126 

- 
"" 

"- 

"" 

"I" 

U"" 

-0.999 - .844 
=-. 404 - - 357 -. 202 -. 250 

- 0  233 -. 202 -. 138 -. 088 

"- 

""" 

-""- -. 036 -. 067 -. 031 -. 312 -. 290 
I I_ """_ 
L"" "I" 

Station 
F 

" 

-0.7L4 
" 578 

-. 442 -. Iyl 
-9 093 - .078 

"" 

"" -. 036 -. 040 

.040 
043 . on 
.040 

On 
-0% 

"I 

""- 
"" 

"D 

I Integrated  section aerodynamic characteristics 1 
% -0.183 -0.208 -0.226 -0.250 -0.236 

%4 
0.005 0.001 0.025 0.019 0.025 =I -0.084 

Integrated panel aemdynmic charadefistics 

CrJ' =I -0.207 
Cg' = -0.082 J"- (percent b'/2) = 39.4 

= 0.013 . xcp (percent c * )  = 31.3 

*Resultant pressure coefficient. 
"Estimated value. v 



Orifice 

- 

1 
2 

4 
3 

5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
la 
1-9 
20 
21 

Statim 
A* 

""- 
-1.239 
-1.165 
-.m 
-. 400 

-. 274 
-. 1z - .144 - ,164 -. 197 -. 091 -. 144 -. 120 -. 144 

""" 

"" 

""" 

""" 

""" 

""" 

""" 

Station 
B* 

""" 

-i. 045 -. 910 
*-.a5 -. 392 - .296 -. 306 

.""" 

""_ 
253 -. 236 -. 168 -. 103 ""- -. 048 -. 084 - . O M  -. 325 -. 320 ""_" """_ 

Station 
CY 

"Y" 

-1.013 

-. 129 -. 409 
- *  354 -. 205 -. 318 

""" 

""" -- 233 
"" -- 193 -. 173 
-. 1z -. 1% -. 065 

""_ 
""-A 

""" 

""" 

"" 

IF 

"" ""- =. 734 -. 674 -. 549 -. 337 
-. 236, 
-. 1s4 -. 118 

"- 
I"" 

"I" 

-. 103 
-.041 -. 034 

"" 

"" 

"" 

""I -. 082 ""- 

F 

-0.789 -. 626 
-. 501 
-.217 -. lo8 
-* 079 

-. 046 -. 067 
.043 
.065 

.a1 

-096 
.034 

""" 

"" 

-I"- 

""" 

.024 

-I"- 

"" 

""U 

1 

Integrated section aerodynamic characteristics 

cn 
-0.025 0.006 0.024 0. O M  0.028 0.012 
-0.103 -0.212 -0.245 -0.259 -0.275 -0.284 

%/4 

Integrated panel aerodynamic characteristics 

CN' = -0.237 
CBf 31 -0.093 

= 0.014 
ytcp (percent b /2) = 39.4 
x (percent c I) = 31.1 

C P  

*Resultant preesum coefficient. "57 
WEst  imated value. 
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T 
O r i f  ice 

1 
2 

4 
3 

5 
6 
7 
8 
9 
10 
11 
l2 
13 
14 
15 
16 
17 
I8 
19 
20 
21 

Station 
A* 

-1.233 
-1.165 -- .859 
- 379 
-- 255 

"" 

"" 

""- 
"" 

-0 133 -. 131 -. 141 -. 184 -. 092 -. 146 -. 116 -. I38 ""- -"" 
"" 

"" 

Pressure coefficients 

T 
Btation 

w 

-1.005 

-. 7l6 
-0 364 
-* 330 -. 199 -- 313 
-. 228 
-. 177 -. 167 

"" 

"" 

""_ 
"W" 

"- -. 16s -. 180 -. 066 
" "- ""_ 
"" 

Station D 

Upper  

1.195 

.486 

.289 

-0 033 - .210 
- *  307 -. 332 -. 417 -. 477 
-.gel -. 574 
-*  m -. 647 
-. 678 
-. 659 -. 586 -. 666 

Y" 

"" 

"" 

her 

LO. 392 -. 392 
-. 315 -. 312 - .424 

""- 
"" 

""_ 
"" -. 618 -. 666 -. 659 

-. 795 -. 829 -. 836 - -827 

" 

" ""_ 
"" 

T station 
gn 

"" 

"" -. 740 -. 674 -. 534 
-0  340 
"Y -. 243 
"" "- 
- 0  175 -. 141 
-. log 
-9  053 -. 034 

" 

" 

"- ""- -.082 
" 

stat ion 
F, 

-0.776 
"" 

-. 631. 
-* 522 -. 2L8 -. 109 -. 080 

-. 0% -. 068 

.w1 

.061 

.066 

.a41 

.116 
8046 

"- 

"I 

"I 

" 

- 
"_ 

1 I 
Integrated  section a e r o d y n d c   charade^ 

4.264 -0.253  -0.253  -0.274 

%/4 0.009 0.026 0.020 0.026 

Integrated panel aerodynamic chexacteristlcs 

%' m -0.239 
CB' = -0.096 rWcp (percent bt/2) = 40.1 

= 0.015 x (percent cl ) I= 31.1 CP 

* R e s u l t a n t  pressure coefficient. v 
*Xstimated value. 
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w 

Orif ice 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

T 
I 

. 1.wg 
1 .m 
.948 

.% 

.486 

.495 

.454 

.420 

.368 

.bl 
3 3  .3w . .290 

""- 

""- 
""_ 
""_ 

""- ""- ""- ""- 

0.861 
.8P 
.736 
.672 
.565 
.572 
523 

.433 

.450 
* 392 

""_ 

""_ 

.417 

.424 
* 392 
.452 
-225 
.234 

""_ 

""_ ""_ 

Pressure coefficierrts 

Station 
CY 

0 :85O 
.767 
.646 
.674 
538 
.520 
.&8 

.443 

.426 
0409 

358 
349 

.465 

""- 

""- 

""_ 

""- ""_ ""- "-" 

Station D 

Upper I Lover 

1.270 ----- 
-325 0.m 
.168 ----- .021 

.no 

.5= 
-.la .334 
"245 -204 
-.303 -_"_ 
- ,339 ""- -. 389 

"" - -. 475 -.w4 -.442 
-.001 -.401 
.016 

- .I87 - .524 - .142 - .474 
- 0  195 

-.5U -.175 

-. 517 ""- -. 467 ""- 
-. 516 _"__ 

""- 

""- 
""- ""- 

Stat €on 
E* 

0.978 
.831 
,654 
548 

.460 

.466 

""- 

""_ 
""- ""- 
.36 
.365 

3 Q  

.369 
347 

.228 

""" 

""- 

""- ""- 
""- 

1 

~ 

Integrate& panel aerodynemic characteristics 

CE' = O . k k  
Cg' = 0.175 yPcg  (percent b'/2) = 41.3 
CMl = -0.069 . x- (perceat  c') = 41.0 

*Fksultant pressure coefficient . 
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r 
Orifice 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
ll 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

1 
Station 

A* 

1.234 
1.245 
1.210 

""- 

""_ 
07% 

5% 

-603 .m 
.518 
,454 
.470 
.402 
.411 
477 

""- 
""- 

""_ ""_ ""- 

Stat  ion 
B* 

station 
C* 

1.063 
-994 
.827 
.817 
.647 
.628 
.549 

.316 

9 5 u  
.501 

.430 

.432 
-5% 

""- 

""- 
""_ 
""- 

""_ ""- ""- ""- 

r Sta t ion  D 

Upper 

1. U 8  
-229 
.lo5 - 059 

- 9 257 
- 0 3 0 0  

-.360 
"389 - 434 - 0 437 -.484 
-.522 - -514 
"556 

- 0  570 

- -543 

-0563 

""- 

""- 
""- 
- .491 

Lower 

"".. 
1.000 .864 
.m 
397 

.240 

""- 

""- ""- 
.u 
-040 
-.m 

-.m 
- 0  157 - -164 -. 134 

""- 

""_ ""- ""_ ""- 

Station 
E* 

1.131 
,994 

569 

.549 

.426 
-432 

.414 

.417 

.415 

""- 
.824 
.t04 

_"" 
""_ ""- 
""- 
"- 
""- ""- 
277 ""- 

St8tiOn 
F* 

""- 
0 .go6 

9 797 

-5% 
0443 
366 
3= 

.287 

.248 

.a8 

.176 
9 157 
.120 

.106 

.076 

""_ 

""- 

""- 

""- 
""_ 
""_ 

I 1 

~~ 

C K ~  = 0.515 
cgr = 0.211 

X- (percmt c ' )  = 41.0 C" = -0.082 yiEp (percent b1/2) = 41.1 

mesultast pressure coefficient. v 
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Orifice 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

1.489 
1.468 
1.438 

.914 

.7w 

""- 

""_ 
""- 
""_ 
.710 
.646 
.594 
529 
.541 
479 
503 
587 ""- ""- ""- ""- 

1.319 
1.247 
1.126 
-972 
,862 
.8X 
.761 

.639 
649 
.623 
.665 

.623 
568 
.634 
344 - 373- 

""_ 

""_ 

""_ 

""- ""- 

Station D Stat  ion 
E* 

1.274 
1.168 
9%) 
.866 
693 

""- 

""_ 
6% ""- ""- 
.528 
.514 

- 500 
.504 
9 5 0 0  

""_ 
""_ 
""- ""_ 
343 ""_ 

1.067 
911 

- 723 
530 
.446 
383 

.324 
-2% 

.260 

.le 

158 

""- 

""- 

""_ 
""_ 
,220 

""_ 
"-" 
.141 
.110 ""- 

1 

Integrated Bection aerodynamic characteristics 

cn 
-0.027 -0.096 -0.116 -0.127 -0.105 -0.083 
0- 354 0.588 0 635 0.680 0.- 0.685 

Integrated panel aerodynamic characteristics 

c l p g  = 0.620 
CBl = 0.254 

Yt cp 
(percent bt/2) = 41.0 

= -0.098 xcp (percent  c') = 40.9 

*Resultant pressure coeff fcient. v 
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Orif ice 
Stat ion 

A* 

1 
2 

"""_ 
**l. 682 

3 

6 
5 

HI. 661 4 
*l. 7-78 

1.098 
7 
8 .851 
9 
lo .817 
11 .726 
I 2  .693 
13 652 
14 .700 
15 

.648 17 

.686 16 

.611 

l8 """_ 
19 
20 ""_ 
21 """ 

"""_ 
"""_ 
-""" 

""" 

Station 
B* 

T Station 
C* Upper 

1.03 -.is -. 240 - -247 

- .417 
-* 439 -. 484 - .514 - .615 -. 614 -. 601 -. 624 -. 616 -. 656 

-. 672 

""_ 

"- 
""- -- 635 -. 604 -. 627 1 

Stattion D 
Statim 

Lower P 
- 

Station 
F+ 

""- "" 

1.146 
1.373 1.030 
1.459 

----- 1.215 
.6gr 1.060 
.=4 ----- .370 

. 8 p  

.791 ""_ ""- ""_ 
-224 

.626 -076 

""- 
.I31 9 645 

"" "" -- 037 

.616 -. 022 .615 -. 055 --- "066 
-597 

"" I "" I 7; ""- ""_ 
"" "" 

"" 

1.270 
1.139 

- 899 .m 
530 

.476 

.416 
375 

- 325 
,284 
.266 

- 237 

.I95 
1.58 

""_ 
""- 
""_ 
"" 

" 

" 

I Integrated section aemdynamic charaderiatics I 

Integrated panel aerodynamic characteristics 

C,' = 0 .79  
c g f  = 0.310 

x (percent c')  = 41.5 ,= -0.124 
yrCp (percent b'/2) = 41.1 

C P  
J I 1 

qesultant pressure coefficient. 
*Estimated value. 
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T 
Orif ice 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
l.l 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

1 
I 

" -"" 
HI. 941 

~1.695 mi. gig 
1.794 

1.342 ""_ 1.36 + * ~ m  
-1.262 1.202 
""" mcl.082 
1.012 1.030 

~~~ 

935 
.842 
.820 
-786 
746 
738 
695 

.825 

"- 
""" 

""" 

""" 

*. 8 9  

.638 
""" """_ 

Pres- coefficients 

station 
Mer mer 

. statton 
C* 

Y" 

1.609 1.204  -.414 **L 711 
--- 0.962 

1.322 """_ ,756 
1.014 . !j'7l -.kg0 1.111 
1.220 

---- .432 -.493 1.0% 
939 -. 554 --- ,911 "-"" -.m "- ""_ 

.892 ----- .265 -. 619 """_ -. 628 .168 742 

.838 -. 647 .114 n 4  

.7g6 -.6n ----- 
""" -.666 -.013 -702 

.741 -. 696 -.oog ----- 

.734 """ .002 709 

.805 -. 737 .o44 .688 

""" -. 675 ---- " """_ -.& "- .369 

"- 
La7 1.523 1.079 -.391 
1.431 1.373 --- -. 377 

"" 

""" "" """_ "" 

""_ -. 626 --- "" 

station 
prc 

"- 
1.414 
1.304 

1. dco 
793 
.613 
559 

- 519 .440 
-380 
35e 
.316 

.Po 

.262 .208 

"" 

"" 

"" 

""_ 
" 

"" 

Integrated section aeroaynamic chaiacterietice 

'n 0.957 0.954 0.936 0.859 0.538 0.809 

w 4  
-0.123 -0.09 -0.125 -0.157 -g.180 -0.155 

Integrated panel aemagnamic charaderistics 
I cy = 0.860 

cg' = 0.354 
ypcP 

(percent bt/2) = 41.2 
= 0.141 xcp (percent c 1 )  = 41.4 . 

*Resultant p r e a m  coefficient. 
*%timated vd'ue. 
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T m  5 
, 

'PABULATIOI? OF COEFFICIEECS AHD AEROMNAMIC CHaRACTERIBTICS 

OF TEE X-1 WING3 puI;Gup AT M - 1.16 - Continued 

(f) M = 1.13; % = 0.896; 8 = 1. CUo dam 
A aL 

Orif ice  

1 
2 
3 
4 

6 
5 

8 
7 

9 
16 
ILL 
I2 
13 
14 
15 
l6 
17 
3.8 
19 
20 
21 

Station 
w A* 

Station 

I 
""" I """ 

M2. 011 
9 n  

~ 1 . 8 3 8  

-1.335 

1.119 

1.017 
.924 
.894 
845 =. 855 
834 .m 

.728 

""" 

""" 

""-" 

""" 

""I 

**l. 919 
-1.769 

1.653 
1.483 
1- 317 

*l. 1% 
1.105 

995 
* 974 
938 -. 903 

- 0  932 - 976 #. 993 
.684 
732 

""" 

""" 

""- -""" 

Pressure coefficients 

0 . 8 ~  -- ge2 -. 493 -. 480 

-. 557 
-* 570 -. 600 -. 628 -. 681 -. 681 -. 716 -. 722 - . ~ 6  
-* 146 

*-. 790 

""" 

"""_ 

Lower 

I"" 

1.238 
1.111 

**. 818 
.601 
.462 

""_ 
""" "-" 

.289 

.203 

.145 "- 
037 
083 

am3 
.047 

I"" "-" 
"" 

Hation 
P 

""- 
1.749 
1.662 
1.492 
1.359 
1.115 

995 

-825 

0 7 - 8 4  

.m 
783 

- 394 

u_ 

" 

"" 

.810 "- 
I"" 

""- 
"" 

"- 

station 
ErC 

"- 
1.542 
1.404 

1.148 .go4 
.TO4 
.634 

576 

-44-4 
.420 
.400 
.414 

- 332 
.269 

"" 

""_ 
,511 "- 

"- 
""- 
"- 

Integrated  section aerodymmlc characteristics 

CI; 1.001 

-0.066 -0.140 -O.l&Y -0.203 -0.175 -0.136 +/4 

0.612 0.902 0.977 1.054 1.046 

- 

I Integrated panel a&rodynmnic characteridice I 
yvcp (percent b'/2) = 41.8 
x (percent c ' )  = 41.9 
CP 



TABU 5 

NACA RM L5lF25 

r 
Orif ice 

I I 

1 
2 

4 
3 

5 
6 
'I 
8 
9 
10 
ll 
12 
13 
14 
15 
16 
1-7 
18 
19 
20 
21 

""" """ 

w . 3 0 1  

1.772 Hl. 942 
*1.972 ww2.101 
-.m 

------ 1.615 
Wl.480 1.466 

*I* 305 
1.250 1.233 

1.161 1.116 

""" 

""- 31"" 

1.055 

------ Hi. 017 
*l. 014 *. 938 1.038 1.014 
1.086 

591 
w . o &  .765 
*LO44 .834 
*,m .w4 

""_ .622 
""" 

"" ""_ """_ """ 

T 
Pressure w i c i e n t s  

C* f Upper """_ 
my. lo8 
-1.844 
1. Dl 
1.612 
1.366 
1.269 
1.181 

1.0g1.. 

1.041 
-992 

945 
* 975 

Hl. 129 

""" 

""" 

"" 

""" """_ 
" 

""" 

Louer 

0.737 - ,6&3 -. 644 -. 605 
-. 664 - 639 -. 6% -. 720 
- 0  759 - .761 
- 9  797 
- 0  7% -. 793 - .818 

*-. 885 
-. 778 -. 753 -. 6% 

""- 

"" 

"uy 

~ - 
1.275 
1.167 

m* 907 
.660 
507 

324 
.167 

,082 . loo 
,107 
.141 

" 

" "_ 
.229 "_ 

"" 

"I 

" 

" 

T miaticm 
$w 

""_ 
1.880 

*1.m 
*I. 649 
1.29 
1.249 "-" 
I. 113 

934 
915 

8%) 

897 
909 

.443 

""" 

"" 

""" 

"" 

""" ""- 
"Y" 

Station 
F 

"""_ 
1.715 

*I. 57'6 

1.280 
1.019 

9 793 
717 

.648 

.586 
2 8  
-509 - 495 
.510 

"-1- 

""" 

""_ 
""" 

403 
324 

Integrated section aerodbmemic characteristics 

C n 1.3221 

-0.087 4.155 -0.196 -0.228 -0.174 -0.161 
0.717 1.004 1.089 1.179 1.128 

%4 

4 

1 

1 Integrated panel ae-c characteristics 

P C P  (percent bt/2) = 42.1 
xcp (percent. c') P 41.4 

I I I 

*Kesultant pressure coefficient. =qcz&7 
**Estimated wlue. 
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1 Pressure coefficients 

-"--- 7 Station Station I Stat ion 

- 
.on Orifice 

S t  at ion D D 
Station Btation 4 F, Station 

B* C* upper 
""" """_ 0.582 
m2.324 

-.818  2.084 W.084 
-.m %.* 

1.95 1.883 -.m 
1.790 1.766 -.& 1.557 1.619 

------- 
m1.408 1.359 -. 183 
1.371' 1.340 -.7% """_ ""_ -. 814 
1.258 1.244 -. 863 

-1.1.50 -1.193 -. 899 
-1.11g -1.131 -. 880 

- 0  902 
.989 wl.145 -.97 .992 1.162 --"" 

-1. 049 H1.260 **A. mi3 
.Qg """_ """ 

""" I"" -. 760 """_  """_ -. 708 

1.235 -. 863 ---I- 

""-" """ 

.p3 ~ - . 8 %  ------- 

Larer 

""" 

1- 303 
1.197 

=.w 
- 556 

I"" 

.TO1 

""_ 
""" - 359 
.288 
0 258 

.I90 

.187 

.213 

.207 

""" 

""U ""- 
""" ""- 

1 
2 

4 
3 

5 
6 
7 
8 
9 
10 
ll 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

ww2.448 
-2.123 
W .  014 

Wl. 540 

"""_ 
"""_ 
"""_ 
1.425 

1.329 
1.260 

-1.159 
-1.088 
=I. 030 

944 
.914 
.875 

""" 

""" """_ 

"" *. 092 
*l. 968 
+wl. 075 
1.695 
1.422 

1.209 
"" 

"- 
"" 

1. oao 
1.066 "- 
1.033 

1. loo 
1.050 

" 

744 
.686 

- 657 " 
.663 
-666 

.674 
""_ 

.534 1 E 
"""_ """ ""_ 
""" """_ 

L 

I Integrated section aerodynamic characteristics I 

' 5 4 4  cn I -0.181 
1.226 
-0.183 

1.324 
-0.251 

1.250 
-0.234 

1.146 
-0.188 -0.115 

O" I 
Integrated g ~ l  aero-8mi.c characterletics 

cl~' = 1.182 

c" = -0.198 x (percent c ' )  = 41.8 
CB' = 0.504 yaCp (percent b'/2) = 42.7 

cp 

*Resultant pressure coefficient: =q.zJ7 
MEstimatea value. 



. . . . . . . . .  . .  . .... 

.. . 
I. i 

I 

Figure 1.- photograph of X-1 airplane. 
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Figure 2. - Three-view dram of X-1 aikplane. - 
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v " 
"" 

t 

74.21' 
I 

I _""" - 

Span station F E D C B A 

Distance airplane center 95.1 79.8 64.4 49.1 33.8 18.5 line, percent b/2 

Distance from station A, 
percent b /2 o 94.0 75.2 36.4 37.6 18.8 

v 
(a) Spanwise. 

C 

Figure 3.- Spanwise and chordwiee loca t ions  of pressure  measuring orifices, 
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. .. 

# , b  

t 

-=A 

span statim 

Or i f ice  

1 
2 
3 

1.16 

4 
2-40 
4.79 

5 9.85 

0 

9 I b.00 

15 

18 
17 

74.10 16 
70.00 
78.60 

19 
84.90 90. 00 eo 94. 80 

2l 97. 

T- 
h r  

1.16 
2.40 

9.98 
4.79 

19.99 
30.00 
35.05 
40.10 47.00 49.70 
9. go 60.00 
e.00 70.00 
74.42 

85.08 
18.60 
90.00 
94.80 
"" 

B T 
T t C E I P D q- 9.64 

20.00 

I " 

0 0 
1.29 I 1.38 1 1.17 
2.a 2.66 2.27 
5.16 1 5.16 I 4.w 

10.99 10.95 8.91 
19.76 90.10 20.00 

(b) Chordwise. 

Mgure 3.- Concluded. ul w 




